We report the discovery of pulsations in two DB stars found in the Edinburgh-Cape blue object survey. The light curve of EC 04207−4748 appears to be dominated by a strong variation at 2235 μHz (447 s) and its first overtone near 4475 μHz (223 s). Two other peaks appear in the periodograms of all three data sets for this star; near 2370 μHz (∼420 s) and 3000 μHz (∼333 s), though these are less accurately defined. EC 05221−4725 is less easy to specify with the currently available data; it appears to have one coherent frequency near 1114 μHz (898 s), but is obviously multiperiodic and probably has several more frequencies near the one clearly observed.
I N T RO D U C T I O N
One of the principal motivations behind the Edinburgh-Cape (EC) survey for faint blue objects was the very evident imbalance between the numbers of such objects known to exist in the Northern and Southern hemispheres. Since the imbalance is not real, but merely a lack of southern material, the EC survey was undertaken to try to provide significant samples of hot, interesting objects (hot subdwarfs, white dwarfs, cataclysmic variables and so on) for detailed follow-up. In this context, it was hoped that the EC survey would prove as successful in the south as the Palomar-Green (PG) survey (Green, Schmidt & Liebert 1986 ) has been in the north.
A description of the plan and procedures of the EC survey and the photometric and spectroscopic results for almost a thousand stars in the first EC zone have been published by Stobie et al. (1997) and Kilkenny et al. (1997) , respectively.
One area of clear north-south imbalance is the pulsating white dwarf stars. Prior to the Sloan Digital Sky Survey (SDSS), out of approximately 80 known DA pulsators (DAV or ZZ Ceti stars) only about a quarter are in the Southern hemisphere -and many of those are 'equatorial'. This imbalance has not significantly improved with new results from northern surveys such as the SDSS -see, for example, Mukadam et al. (2004) and Mullally et al. (2005) . Pre-SDSS, out of the nine known DB pulsators (DBV or V777 Her stars) only one is southern. At a stroke, Nitta et al. (2009) doubled the number of known DBV stars but naturally the new (SDSS) discoveries are mainly northern. Out of the five known DO pulsators E-mail: dkilkenny@uwc.ac.za (DOV or GW Vir stars), only the prototype, PG 1159−034 itself, is southern (and that was found in the northern PG survey). Clearly, there is plenty of scope for new discoveries in the south. Fontaine & Brassard (2008) , in their superb review of pulsating white dwarf stars, and Nitta et al. (2009) have both argued cogently for the need for new discoveries of degenerate pulsators, particularly amongst the DB stars. We do not repeat their arguments, except to note that Fontaine & Brassard (2008) remark that '. . . compact pulsators are intrinsically faint, and photon starvation has been a fundamental and inescapable observational constraint in the field'. The brightest DBV star (GD358) has V = 13.65; the next brightest (PG 1456+103) has B = 15.9; and only one of the new SDSS discoveries is brighter than g = 18. The EC survey concentrates on stars brighter than V = 16.5, so any new DBV discoveries will tend to be amongst the apparently brightest stars of the class. This paper presents first results for two new DB pulsators found in the EC survey. Hopefully, these will be interesting in their own right, but also useful in the sense that they are a significant addition to the total number of known variables in a field where 'group characteristics' might well be instructive (see, e.g. Clemens 1993 ).
BASIC DATA
The two recently discovered pulsators are EC 04207−4748 and EC 05221−4725. Accurate (1950.0) EC survey positions for the stars and preliminary survey photometry are given in Table 1 . The referee alerted us to the fact that EC 04207−4748 was also found by the Hamburg European Southern Observatory survey (as HE 0420−4748) and has had atmospheric analyses performed by Koester et al. (2001) giving T eff near 25 000 K and log g = 8.2 and by Voss et al. (2007) giving T eff = 27 300 K and log g = 7.8. Low-dispersion spectrograms of both EC 04207−4748 and EC 05221−4725 were obtained with the South African Astronomical Observatory (SAAO) 1.9-m telescope and SIT/CCD Cassegrain spectrograph using grating six which gives ∼100 Å mm −1 . These are illustrated in Fig. 1 , and are approximately flux calibrated. Accurate absolute calibration is impossible because of the spectrograph slit which makes atmospheric seeing a factor, and because we usually only measure a spectrophotometric standard at the start of the night, so variations in transparency would affect the flux. Both stars show 'classical' DB spectra, entirely typical of DB pulsators (see, e.g., Beauchamp et al. 1999) , with only very broad He I absorption lines visible in the EC survey spectrograms.
' H I G H S P E E D ' P H OTO M E T RY
The photometric data described in this paper were obtained with the St Andrews photoelectric photometer (StAP) and the University of Cape Town Wright Instruments CCD photometer (UCTCCD; O'Donoghue 1995) on either the 1.0 m or 0.75 m telescopes at the Sutherland site of the SAAO. Integration times were in the range 10-30 s. (There is no dead-time with the CCD as it is operated in frame transfer mode.) The early data were obtained with no filter to maximize the photon count rate, but a Schott BG39 filter was used for the 2003 CCD data. The BG39 filter has severely reduced transmission redwards of ∼6500 Å, and gives the CCD an overall response similar to a blue-sensitive photomultiplier. Tables 2 and 3 give the observing logs for the two stars. The photomultiplier data were corrected for extinction, using either a coefficient determined for each night or an appropriate mean coefficient and any residual 'drift' removed by applying a low order polynomial to any long-term trends in the data. Reduction of the CCD frames (bias subtraction, flat field correction and so on) and magnitude extraction were performed using software based on the DOPHOT program described by Schechter, Mateo & Saha (1993) . Where possible, the target star was then differentially corrected using one or more comparison stars (typically only one on the small UCTCCD chip). Given that any local comparison star is likely to be quite red, the data usually show a clear effect from differential extinction which was removed using a quadratic fit to the data from each night. Finally, we have subtracted the mean magnitude for a given night from all the observations for that night and used the -mag values for the following analyses.
F R E Q U E N C Y A NA LY S E S
The frequency analyses described in this section were all carried out using software which produces periodogram analysis following the Fourier transform method of Deeming (1975) as modified by Kurtz (1985) .
EC 04207−4748
Fig . 2 shows the best available (longest) light curve for EC 04207−4748. It is immediately clear that the star is variable with an apparent period near 7-8 min and a peak-to-peak amplitude of the order of 15 per cent. The variation in the amplitude and shape of the peaks in the light curve strongly suggest that the star is multiperiodic. Table 2 ).
Periodograms were determined for all three data sets listed in Table 2 , and these are displayed in Fig. 3 . Unfortunately, two of the data sets are rather short, so the resolution is not high. (Compare the spectral windows plotted on the right-hand side of Fig. 3.) We have extracted the highest peaks in each periodogram, excluding any low-frequency peaks which are highly likely to be due to residual sky or differential extinction effects. The peaks which seem to be well above the noise level and which appear in all three data sets are listed in Table 4 . It is clear even to the eye (Fig. 3 ) that the peaks near 2235 μHz (period = 447 s) and 4475 μHz (223 s) appear in all three periodograms; the peak near 2235 μHz appearing to dominate the light curve in all three data sets. The peak at 4475 μHz is almost exactly twice the frequency of the dominant peak and is presumably the first overtone. (In the top two periodograms in Fig. 3 , there is even an indication of the second overtone near 6700 μHz).
The peak near 2370 μHz (∼420 s) is less well established; it is probably somewhat overpowered in the lower resolution data sets by the very strong peak at 2235 μHz, but it is very clear in the longest data set and does come straight from the periodogram analysis of the other two sets (i.e. without trying to force a specific fit near that frequency). The fourth frequency, near 3000 μHz (∼333 s) also appears naturally in all three analyses, but the frequency agreement is not as good, although the amplitude is about three times the noise in all three periodograms.
For the longest data set, there do appear to be other significant peaks in the periodogram in the 200-800 s period range (significant in the sense of being well above the noise level), but with no corroborating evidence, we do not list these. Of course, it would not be surprising to find richness of frequency in a DB pulsator and this star would seem to merit a more detailed study. Fig. 4 shows the light curve for EC 05221−4725 from 2003 January 12/13. The star is very clearly variable with a probable period near 15 min. It is clear that 'beating' effects are substantial -at least in this particular data set (note the difference between the top panel in Fig. 4 , where the variability is most obvious, and the fifth panel from the top, where it has almost disappeared).
EC 05221−4725
Individual periodograms for the Table 3 data sets are displayed in Fig. 5 , and the strongest peaks in each were extracted and are listed in Table 5 . In the currently available data for EC 05221−4725, the pulsation frequencies are far from well determined. There is definitely a persistent frequency near 1120 μHz (∼890 s); this is seen in all the data sets. In the last two data sets, there is a peak of comparable amplitude near 1230 μHz (∼810 s) which is very obvious, but is not seen clearly in any of the other data sets. The vertical dashed lines in Fig. 5 emphasize this. Table 3 ). The vertical dashed lines are only to aid the eye in comparing periodograms. No other frequencies appear consistently in more than two data sets, though there is an indication of some power near 300 s (about 3400 μHz) in perhaps three of the earlier data sets.
The last two runs in Table 5 are close enough together (consecutive nights) and long enough (over 5 h) to make it worthwhile determining the periodogram for the combined data. This is shown in Fig. 6 . The obvious frequency noted above is recovered at 1114 μHz (amplitude = 0.012 mag; P ∼ 898 s), followed by a number of frequencies -1209 μHz (0.010; 827 s), 1084 μHz (0.007 mag; 922 s), 1247 μHz (0.006; 802 s), 1011 μHz (0.006 mag; 989 s), . . . The reality of these is difficult to assess from such a small data set, but it seems likely that EC 05221−4725 also has a rich periodogram and would benefit from further study.
S U M M A RY
We have shown two DB stars discovered in the EC blue object survey to be variable. EC 04207−4748 appears to have at least three frequencies in the range 2200-3000 μHz (∼330-450 s; amplitudes ∼0.006-0.047 mag) and EC 05221−4725 has one well-established frequency near 1114 μHz (898 s; amplitude ∼0.015 mag) with the strong likelihood of several more in the period range 700-1000 s with amplitudes less than 0.01 mag. In the general appearance of their light curves and in the periods and amplitudes of pulsation, these two stars appear to be quite typical of the DBV class, which generally exhibits periods in the range ∼100-1100 s and detected amplitudes from a few millimagnitudes up to a few tenths of a magnitude (see, e.g., Fontaine & Brassard 2008; Nitta et al. 2009 ).
With V = 15.3, EC 04207−4748 is now the second brightest DBV star known; it is our hope that it will provide at least some succour to the ranks of photon-starved asteroseismologists. Being from such a rare group of pulsator, both stars merit a more in-depth study -such as would be provided by a multisite campaign.
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